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Abstract : For analyzing sand grain size, a specialized high-priced instrument has been used, such as sieve shaker,
video camera, laser particle size analyzer, and microscope. Among these, the sieve shaker is commonly used
because it is not only cheaper than others but also provides reasonable accuracy. However, it takes a long time and
makes lots of dust and noise. In this study, a cheaper and easier method which can replace the sieve shaker is
proposed. By using a commercial flat-bed scanner and a darkroom box, the sand size distribution can be analyzed.
The darkroom box makes sand images clear and protects the glass of the scanner from being scratched. Comparison
between the present method and sieve analysis shows that the present method not only has an accuracy comparable

to the sieve analysis but also can save time and effort.
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Fig. 1. Example of scanned image of sand particle at a resolution
of 1200 ppi.

Table 1. Scale of sediment size classification

Size Unified Soil
Wentworth . .
Scale Size Classification
¢ mm (USC)
Boulder -8 ~ 256 ~ Cobble
Cobble -6~ -8 64 ~ 256
Gravel
Pebble -2 ~-6 4 ~ 64
Granule -1 ~=2 2~4 Coarse
Very
S Coarse 0~-1 =2 S
,  Coarse 1~0 05~1 Medium 5
n
n  Medium 2~1 025~0.5 d
4 Fine 3~2 0.125 ~ 025
Fine
Very Fine 4~3 0.0625 ~ 0.125
Silt 8~4 0.00391 ~ 0.0625
Clay 12~8 0.00024 ~ 0.00391 Silt or Clay
Colloid ~12 ~ 0.00024
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Fig. 2. Sampling sites of sand.

Table 2. Information about used sieves

Sieve 1418 20 30 40 50 60 70 100 200
number
Mesh 085 0.6 0425 03 025 0212 0.15 0.075
size (mm)
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Fig. 3. Sketch of darkroom box.
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Fig. 5. Example of high-contrast image.
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Fig. 6. Example of indexed sand grain.



Fig. 7. Major and minor axis of the scanned sand grain image.
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Fig. 8. Example of splitted image.
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Fig. 10. Sand size distributions with and without overlapped image
modification (Goraebul Beach).
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—— Sieve Analysis

[1—&—02g

Cumulative Probability

06

05
Sand Diameter [mm]
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Fig. 13. Sand size distributions for different scanning resolutions
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Table 4. Comparison between image analysis and sieve analysis.

Chilpo Wolpo Hwajin Jangsa Goraebul
Beach Beach Beach Beach Beach

Mean Dia. Sieve 044 024 037 047 089
(mm) [mage 047 027 040 047 090

Coeff. Sieve 148 1.57 1.49 231 1.79

Unifor-
mity Image 1.38 1.51 1.50 2.04 2.02

Site

Coeff. Sieve 1.04 0.92 1.02 1.012 1.23
Curvature Jmage  0.96 1.03 0.95 0.97 1.08
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Fig. 21. Sieve analysis results of sand size distribution for different
sampling locations in Chilpo Beach.
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